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Abstract 
Land cover classification by means of remote sensing data is of fundamental importance for a broad range of 
commercial and scientific uses. In particular, the detection of vegetated areas is of great interest for global change 
research and for applications in agriculture, cartography, geology, forestry, as well as for regional planning. At a 
global level, only in the last years high-resolution forest classification maps have been produced [1], [2]. This paper 
presents a method to generate forest/non-forest maps from TanDEM-X interferometric SAR data. The TanDEM-X 
mission comprises the two twin satellites TerraSAR-X and TanDEM-X which fly in close orbit formation of a few 
hundred meters distance and act as a large single-pass SAR interferometer (InSAR), with the main goal of producing 
a global and consistent Digital Elevation Model (DEM) with an unprecedented accuracy [3]. The radar backscatter 
and the interferometric coherence are both sensitive to the type of land cover under illumination, and may therefore 
be exploited for classification purposes. In particular, the interferometric coherence represents a key quantity for the 
assessment of InSAR performance, and describes the amount of noise affecting the interferogram. Among the 
several error sources which deteriorate interferometric data, the coherence loss caused by volume scattering 
represents the contribution which is predominantly affected by the presence of vegetation. The method for 
estimating the volume decorrelation contribution from TanDEM-X interferometric data and its use for the 
identification of vegetated areas is detailed in [4]. 
Since the beginning of the TanDEM-X mission (end of 2010), about half a million high-resolution bistatic InSAR 
scenes have been acquired covering all the Earth’s land masses. A single bistatic scene has typically a ground 
extension of about 30 km in range by 50 km in azimuth. From each of them, quicklook images for several SAR and 
InSAR quantities (like the coherence matrix or the roughly calibrated DEM) are generated by applying a spatial 
averaging process to the corresponding operational TanDEM-X interferometric data in full resolution. They have a 
ground pixel spacing of about 50 m × 50 m, and are taken into account as input data base for generating quicklook 
mosaics. Hence, large-scale mosaics of the radar backscatter and of the volume decorrelation of TanDEM-X 
quicklooks data are used as input for applying a classification method based on the c-means fuzzy clustering 
algorithm, whose potentials in the context of the TanDEM-X mission have been already shown in [5]. During the 
whole mission duration, the global land masses have been acquired at least twice. In order to further improve the 
performance, many densely forested areas have been covered up to four times in a time frame of several years (from 
2010 to 2015). Such a unique, timely, and manifold data set can be exploited to get up-to-date information as well as 
for detecting possible changes in the forest cover. To improve the classification capabilities, invalid areas, such as 
water bodies, urban settlements, as well as regions affected by strong geometrical distortions need to be opportunely 
filtered out. The obtained results are then quantitatively validated with existing forest/non-forest maps as well as by 
means of external land cover classification data. 
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